Use of calcium depletion and chlorpromazine to study calcium dependence of secretory detergent action in the colon.
The role of Ca2+ in the in situ secretory response of rat colon and pig ileum was studied by chelation depletion of Ca2+ and by treatment with chlorpromazine. The effect of depleting lumenal Ca2+ by chelation and the effect of intraperitoneal administration of chlorpromazine were determined relative to colonic permeability and net fluid flux measured across the rat colon or pig ileum. Replacement of Ca2+ in the perfusate by 1.0 mM ethyleneglycol-(bis-beta-ethylaminoether) (EGTA) did not produce significant changes in the net absorptive fluid flux measured in the control state or in the net secretory fluid flux caused by secretory detergent agents. The concentration of EGTA used in the perfusate did not alter mucosal permeability. Nonsecretory bile acids or A23187 had no effect on net colonic fluid flux or on colonic permeability to mannitol in the rat. The known correlation between net fluid flux and increased colonic permeability to polar molecules has been confirmed for the secretory detergent compounds. Chlorpromazine pretreatment caused a partial reversal of net secretory fluid fluxes induced by deoxycholate and high concentrations (6.0 mM) of ricinolate and dioctyl sulfosuccinate without significantly altering mucosal permeability to mannitol. We conclude that depletion of lumenal Ca2+ is not an effective method for determining the possible Ca2+ dependence of these intestinal secretory events. The antisecretory actions of chlorpromazine may provide some indirect evidence for Ca2+ involvement in the secretory effects of the detergent class of laxative compounds. Permeability may be essential for secretion caused by these agents, but the driving force would appear to be provided by the active transfer of electrolytes from the blood to the lumen of the colon.